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[57] ABSTRACT 

Basic sulpho group-containing disazo compounds which are 
metal-free, correspond to the formula 
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in which the symbols are as de?ned in claim 1. These 
compounds, in form of their water-soluble salts, and prepa 
rations thereof are used for dyeing or printing cationically 
dyeable materials such as hydroxy group- or nitrogen 
containing organic substrates of which textile material com 
prising natural or synthetic polyamide or natural or regen 
erated cellulose and especially cotton, leather and paper are 
preferred. Furthermore, they can be used for the preparation 
of inks in a conventional manner. 

15 Claims, No Drawings 
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BASIC DISAZO COMPOUNDS CONTAINING 
SULPHONIC ACID GROUPS RZ’R“ 

This is a continuation of application Ser. No. 08/060,386, __N:N NH_ 
?led May 11, 1993, now abandoned. 5 

The invention relates to basic sulpho group~containing 
disazo compounds which are metal-free, and their salts and 
to a process for the preparation and their use as dyestuffs as 
well as d ein re arations thereof. . . 

More the invention provides compounds of 10 In thls formula each R1 and R3 15 preferably R1“ and RM’ 
formula 1 where each Rm, and R3”, is independently hydrogen, 

x 1 x, 3 

N)\N X5 NAN 
. R1 N N R3 g k 

k N A \ | OH NH N X4 
x2 NH on N 

H N =N NH NH N=N H 

3 
3 -R2 R4 5031-1 

8031'] 4 

4 SO3H SO3H 
25 

or internal and/or external salts thereof, in which methyl, methoxy, -——NHCOCH3 or -—-NHCONH2; and each 
- ' R2 and R4 is preferably R2,, and R4,, where each R2,, and R4,, 

each of R1 to R4 18 Independently hydrogen’ halogen’ is independently hydrogen, methyl or methoxy. More pref~ 
hydroxy’ C1—4alkyl’ cl-4alkoxy’ ~NHCOC1-4alky1 or erably each R1 and R3 is R1 b and R3,” where R1,, and R31, is 
*NHcoNHzi 30 independently hydrogen, methyl or methoxy, and each R2 

each of X1 to X4 is independently an aliphatic, gngrRi is hydrogen Most preferably, each of Ri to R4 18 
. . . . . . y ogen. 

cycloaliphatic or heterocychc armno group containing The ?oating sulphonic acid group in both naphthyl lings 
at least two mtrogen atoms, with the proviso that each is preferably in tha 3_position_ 
of these amino groups bears a protonatable nitrogen 35 Each of X1 to X7 de?ned as an amino group is preferably 
atom or quaternary ammonium ion, and at least one of a radical 
these amino groups bears a primary amino group, and 

X5 is an aliphatic, cycloaliphatic or heterocyclic amino _N_Q__Z or _N N_R12 
group containing at least two nitrogen atoms one of 40 
which is a protonatable nitrogen atom or quaternary R5 \—/ 
ammonium ion, or an aromatic diamino group of which _ _ 

the terminal amino group is substituted by m whlch 
R5 is hydrogen or C1_4a1kyl, 

X6 45 Q is C2_6alkylene, C3_6a1kylene substituted by one or two 
N —\< hydroxy groups, or C4_6alkylene which is interrupted 

__</ N by —-0~, —S- or —-N(R5)—, and 
Z is —NR6R7 or —63NR8R9R10 in which _ 

N :< each R6 and R7 is independently hydrogen; Cmalkyl; 
X7 50 C2_6alkyl monosubstituted by hydroxy, C1_4alkoxy or 

cyano; phenyl; phenyl substituted by one to three 
in which each X and X is independently an aliphatic, substituents Selected from halogen’ C1-4alkyl and 
cycloaliphatic or?heterogyclic amino group which con- CMalkoxy; phenyucl'?lkyn; phenyl(cl"4alkyl) the 

phenyl ring of which is substituted by one to three 
substituents selected from halogen, CMalkyl and 
CMalkoxy; C5_6cycloalkyl or C5_6cycloalkyl substi 

tains at least two nitrogen atoms one of which is a 55 
protonatable nitrogen atom or a quaternary ammonium 

1°11: tuted by one to three C1_4alkyl groups; or 
with the proviso that the sum of the protonatable amino __NR6R7 forms apynolidine- , piperidine- or morpholine 

groups and quaternary ammonium groups present in X1 ring or a ring 
to X5 exceeds the number of sulpho groups by at least 60 
one. / \ 

The number of X1 to X5 containing a primary amino “'N N"R11 
group is preferably 2 to 4; more preferably, X5 does not \_/ 
contain a primary amino group. 65 

Preferably in the benzene rings, R1 and R2 and also R3 and in which R11 is hydrogen, C1_4a1ky1 or C2 4a1ky1 mono 
R4 are para to each other as indicated below: substituted by hydroxy or amino, each R8 and R9 is 
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independently Cmalkyl; C2_6alkyl monosubstituted by 
hydroxy, C1_4alkoxy or cyano; phenyl; phenyl substi 
tuted by one to three substituents selected from halo 
gen, CMalkyl and C1_4alkoxy; phenyl(C1_4alkyl); phe 
nyl(C1_4alkyl) the phenyl ring of which is substituted 
by one to three substituents selected from halogen, 
C1_4alkyl and C1_4alkoxy; C5_6cycloalkyl or C5_6cy 
cloalkyl substituted by one to three C1_4alky1 groups, 
and R10 is C1_4a.lkyl or benzyl, or 

in which U is —CH2—, —O— or —N(Rn)—, or a 
pyridinium group which is unsubstituted or substituted 
by one or two methyl groups, 

with the proviso that the positive charge of each 
—€BNR8R9R10 is independently balanced by the nega 
tive charge of S039 in the compounds of formulaI to 
form an internal salt or by AnG which is an external 
non-chromophoric anion, and 

R12 is C2_4alkyl monosubstituted by amino or hydroxy. 
In the speci?cation, any halogen is preferably ?uorine, 

chlorine or bromine, more preferably, it is chlorine or 
bromine, and especially chlorine. 
Any alkyl or alkylene group present is linear or branched 

unless indicated otherwise. In any hydroxy- or alkoxy 
substituted alkyl or alkylene group which is attached to a 
nitrogen atom, the hydroxy or alkoxy group is preferably 
bound to a carbon atom which is not directly bound to this 
nitrogen atom. If any alkylene group is substituted by two 
hydroxy groups, these hydroxy groups are preferably bound 
to different carbon atoms which in addition are preferably 
not adjacent carbon atoms. In any alkylene chain interrupted 
by —O—, —S— or ——N(R5)-— which is bound to a nitrogen 
atom, preferably —O—, —S— or —N(R5) — is bound to 
a carbon atom which is not directly attached to this nitrogen 
atom. 
R5 is preferably R5“, where R5, is hydrogen or methyl. 
Any linear alkylene as Q is preferably —(CH2),,—— in 

which n is 2 or 3; any hydroxy-substituted alkylene as Q is 
preferably 

CH3 CH3 CH3 

CzHs C2145 

in which the marked carbon atom is attached to —-N(R5) ~. 
If the alkylene group is interrupted by a hetero atom, it is 

preferably —(CH2),,—Y—(CH2),,— in which n is 2 or 3 and 
Y is —O— or —N(R5,,)—. 
Q is preferably Q,,, where Q, is C2_4alkylene, monohy 

droxy-substituted 'C3_4alkylene or '—(CH2),,—Y-~ 
(CH2)n--; more preferably Q,,, where Q,, is 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 

CH3 

or ~(CH2)2—NH-—(CH2)2—; most preferably it is Q, where 
Q is —(CH2)n-— of 

in which n and Y are as de?ned above, and each marked 
carbon atom is bound to —N(R5) —. 
R6 and R7 are preferably R6“ and R7,, where each R6,, and 

R7,, is independently hydrogen, C1_4alkyl, C2_3hydroxyalkyl 
or benzyl, or -—-NR6,,R7,, is piperidino, morpholino or 

in which R11“ is hydrogen, methyl, 2-hydroxyethyl or 
2-arninoethyl. More preferably, they are R6,, and R7,” where 
R6,, and R7,, are the same and are hydrogen, methyl, ethyl or 
2-hydroxyethyl, or -NR6,,R7,, is piperidino, morpholino or 

N-Rua. 

Most preferably R6 and R7 are R66 and R76, where R66 and 
R76 are the same and are hydrogen, methyl or ethyl. 

R8 and R9 are preferably R8,, and R9”, where each R5,, and 
R9,, is methyl or ethyl, preferably R8,, and R9,, are the same; 
R10 is preferably Rloa, where R10" is methyl, ethyl or 
benzyl; or —éBNRsaRgaRwa is a pyridinium group which is 
unsubstituted or substituted by one or two methyl groups. 
Z is preferably Zn, where 2,, is ——-NR8,,R7,, or 

—éBNRsaRgaRwa; more preferably, it is Zb, where 2,, is 
—NR6bR7b or —éBNRgaRgaRloa; most preferably it is 26, 
where Zc is —NR6CR7C. 
X1 to X4 are preferably Xla to X4“, where each of Xla to 

X4“, is independently 

more preferably they are X1 b to X4,” where each of X1 ,, to 
X41, is independently —NH—Qb—Zb or 

—N N—CH;CH2NH1; 

\'_/ 

even more preferably they are X1C to X46, where each of X1C 
to X4C is independently —NH—QCZC or 

—N N- CHzCHzNHz. 

most preferably, X1 to X4 are X1 d to X“, where each of 
X1 d to X“ is independently --NH—(CH2),,—NR6dR7d, 
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in which n is 2 or 3 and R6,, and R7,, are methyl or ethyl and 
are the same. X5 is preferably Xsa, where Xsa is 

RS0 

more preferably, it is Xsb, where Xsb is —NH—-—(CH2),,Z,,' 
in which n is 2 or 3 and Z1,‘ has one of the signi?cances of 
Z,, but independent thereof, with the exception of ——NH2; 
most preferably, X5 is X50, where X56 is —NH——(CH2),,— 
NR6dR7d wherein 11, R6,, and R7,, are as de?ned above. 

Preferred compounds of formula I correspond to formula 
Ia, 

N / N i 
I R“, N N R3b 

# A I 
x111 N NH on k N A 

=N NI-I NH N= 

503E S 03H 

in which R1 b, R3,, and X1 ,, to X51, are as de?ned above, with 
the proviso that at least two of X“, to X41, are independently 

More preferred are compounds of formula la in which 

(1) X1,, to X,» are X16 to X46, with the proviso that at least 
two of Xlc to X4C are independently 

CH3 

(2) X1 b to X41, are X1 d to X4d, with the proviso that at least 
two of X1 d to X44 are independently 

10 

25 

45 

50 

55 

CH3 

(3) those of (2) in which at least two of Xld to X4d are 

—NHCH2(|:H1\IH2', 
CH3 

(4) Xsb is X56; 
(5) those of (l) to (4) in which Ru, and R3,, are both 

hydrogen. 
Furthermore, preferred compounds of formula I and la are 

symmetrical, i.e. the two monoazo radicals connected by the 
triazinylamino bridge are identical. 

If an external anion AnG is present to balance the positive 
charge of a quaternary ammonium ion de?ned for X1 to X5, 
it can be any non-chromophoric organic or inorganic anions 
such as those conventional in the ?eld of basic dyestu? 
chemistry. Suitable anions include chloride, bromide, lac 
tate, acetate, propionate, citrate, oxalate, malate, maleate, 
succinate, methyl sulphate, ethyl sulphate and hydrogen 
sulphate. 
The sulphonic acid groups of the compounds of formula 

I are normally ionised and are present as SO39. They form 
either internal salts with the basic amino groups or cationic 

X3 b Ia 

N / N 

k )e X, 
on NH N " 

8031-1: i i ‘ S03H 
ammonium groups X1 to X5, or external salts under alkaline 

conditions. Suitable external cations to balance the negative 

charge of S036 are any non-chromophoric cations such as 

alkali metal ions, e.g. of lithium, sodium and potassium, or 

any unsubstituted or substituted ammonium ions. 

Those amino or ammonium groups which do not partici 

pate in internal salts are capable to form external salts, such 

as acid addition salts or quaternary ammonium salts, when 

reacted with appropriate acids. Suitable acids are dilute 

mineral acids such as hydrochloric acid, sulphuric acid and 

phosphoric acid, or preferably organic acids such as formic 

acid, acetic acid, methoxy acetic acid, lactic acid, citric acid, 
glycolic acid and methane sulphonic acid. 
The compounds of formula I according to the invention 

can be prepared by reacting a compound of formula H 
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N / N 

)\ ! R1 N N \ 

x2 N ANH \ I 

5031-1 

8031-1 

with an amine of formula X5—H in which R1 to R4 and X1 
to X5 are as de?ned above. 
Those compounds of formula I in which X1 is identical to 

X3 and X2 is identical to X4 and the ?oating sulphonic acid 
group in the naphthyl radicals is either in the 3- or in the 
4-position, may be prepared by diazotising one mole of a 
compound of formula HI 

i “I 
R R 

1 N / N 3 

NH)\ J\ HzN N NH NI-lz 

R2 R4 

on both sides and reacting with at least two moles of a 
compound of formula IV 

A 
N N 

XX 

IV 

OH 

SO3H 

SO3H 

in which R1 to R4, X1, X2 and X5 are as de?ned above. 
Condensation of a compound of formula II with an amine 

X5—H is suitably carried out at a temperature of about 95° 
C. Diazotisation of a compound of formula HI and also the 
coupling reaction with a compound of formula IV can be 
carried out according to known methods; coupling is pref 
erably effected at a pH of 6 to 8. 
The compounds of formula I may be isolated in accor 

dance with conventional methods, for example by precipi 
tating the compound of formulal from the reaction solution, 
?ltering off and drying. By the addition of an appropriate 
acid, the resultant compound of formula I can also be 
obtained in form of a solution which is ready to use. 
The starting compounds of formulae II, HI and IV and 

also the amines X5—H are either known or may be prepared 
in accordance with known methods using known starting 
materials, i.e. by corresponding condensation and coupling 
reactions, starting with cyanuric chloride in which the step 
wise exchange of the chlorine atoms on the triazine ring is 
effected in a manner known per se and takes place under 
conditions which are conventional for the exchange of the 
?rst (at a temperature of about 0° to 5° C.), second (at a 
temperature of about 40° to 60° C.) and third (at a tempera 
ture of about 95° C.) chlorine atom on the triazine ring. 

20 
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30 
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X3 II 

N / N 

R3 )% J\ 
N X4 

0H NH 

N=N H 

R4 SO3H 

8031-1 

The compounds of formula I in form of their internal/acid 
addition or quaternary ammonium salts can be used as 
dyestuffs for dyeing or printing cationically dyeable mate 
rials such as single or mixed polymers of acrylonitrile, 
acid-modi?ed polyester ?bres; leather, cotton, bast ?bres 
such as hemp, ?ax, sisal, jute, coir ?bres and straw; regen 
erated cellulose ?bres, glass ?bres and paper. 
The compounds according to the invention, in water 

soluble salt form, are preferably used for dyeing or printing 
hydroxy group- or nitrogen-containing organic substrates. 
For example, they can be used for dyeing or printing ?bres, 
?laments or textiles produced therefrom which comprise 
natural or synthetic polyamide or natural or regenerated 
cellulose material, e. g., cotton, according to known methods. 
Cotton is preferably dyed by the conventional exhaust 
process, for example from a long or short liquor and at room 
temperature to boiling temperature. Printing is effected by 
impregnation with a printing paste which is prepared by 
known methods. 

The new compounds can also be employed for dyeing or 
printing leather, preferably chrome-tanned types of leather, 
by known methods. 

In addition, they may be used in the production of inks 
according to known methods. 
The compounds of formula I are especially suited for 

dyeing or printing paper, e.g. for the production of mass 
dyed, sized or unsized paper. They can also be used for 
dyeing paper by the dipping process or in the sizing press. 
Dyeing and printing take place by known methods. 
The dyeings and prints obtained, especially those on 

paper, show good fasmess to use properties. 
The compounds of formula I may also be used in the form 

of dyeing preparations. This form of application is preferred 
in particular when dyeing paper. The processing into stable 
liquid, preferably aqueous, concentrated dyeing preparations 
may be effected in accordance with known methods, advan 
tageously by dissolving in suitable solvents, optionally in 
the presence of an adjuvant, eg a hydrotropic compound or 
a stabiliser. Of particular advantage is the possibility of 
producing such stable aqueous-concentrated preparations in 
the course of the dyestulf synthesis without any intermediary 
isolation of the dyestuff. 
A suitable composition of a liquid preparation is as 

follows (parts are by weight): 
100 parts of a compound of formula I in acid addition or 

quaternary ammonium salt form, 
0-10, preferably 0—l, parts of an inorganic salt, 
100—800 parts of water, and 
0-500 parts of a solubilising agent (for example glycols 

such as ethylene glycol, propylene glycol, diethylene 
glycol, tri-ethylene glycol and hexylene glycol; glycol 
ethers such as methyl cellosolve, methyl carbitol and 
butyl polyglycol; urea; formamide and dimethylfonna 
mide). 
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These liquid aqueous dye preparations are stable and can 
be stored for a long time. 
The compounds of formula I (in appropriate salt form) 

have good solubility properties, and are especially notable 
for their good solubility in cold water. Due to their high 
substantivity, the dyestuffs are absorbed practically quanti 
tatively and show good build-up. When producing sized and 
unsized paper, the waste water is practically colourless or is 
only slightly coloured. The dyestuffs can be added to the 
paper pulp directly, i.e. without pre-dissolving, as a dry 
powder or in granules, without any reduction in brilliance or 
colour yield. When compared with unsized paper dyeings, 
the sized paper dyeings show no loss of depth. The com 
pounds of forrnulal can also be used for dyeing in soft water 
where the full colour yield is obtained. They do not mottle 
when dyed on paper, they are not inclined to produce 

two-sided effects on paper and are substantially insensitive 
towards ?llers and pH variations. 
The dyeings on paper exhibit good light fastness; after a 

long-term exposure to light, the shade alters tone-in~tone. 
The dyed papers have a high level of fastness to bleeding. 
They show very good wet fastness properties not only to 
water, but also to milk, fruit juices, sweetened mineral water, 
soap water, tonic water, sodium chloride solution, and urine. 
In addition, they have good alcohol fastness. Paper which 
has been dyed with the compounds of formula I can be 
bleached both by oxidation and by reduction, which is 
important for the re-use of waste paper. 

Fibrous materials containing mechanical wood pulp are 
dyed with the compounds according to the invention in a 
good and even quality. 

Furthermore, the compounds of formula I are suitable for 
dyeing in combination. The dyeings which are obtained 
when compounds of formula I are used together with 
dyestuffs which exhibit comparable dyeing properties, have 
good fastness properties. 
The following examples illustrate the invention. In the 

examples, all parts and percentages are by weight unless 
indicated to the contrary, and all temperatures are given in 
degrees celsius. 

EXAMPLE 1 

300 Parts by volume of an aqueous hydrochloric solution 
containing 0.0366 mole of the compound of formula (1a) 

are tetrazotised in accordance with known methods and are 
coupled at pH 6 with 43.6 parts (0.08 mole) of the compound 

(la) 

5 
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. 10 

of formula (lb) 

N/ 

OH 

The blue dyestu?" which is formed precipitates and is 

?ltered off. After drying, 60 parts of the dyestu?' of formula 

(10) 

(1c) 

N 

Y Y 
N\ N 

are obtained which are stirred into 890 parts of deminera 
lised water with the addition of 50 parts by volume of formic 
acid. A dye solution is obtained which is stable and ready to 
use which dyes paper a reddish blue shade. The waste water 
resulting from the dyeing is practically colourless. The wet 
and light-fastness properties of the resultant paper dyeings 
are excellent. 

The preparation of the starting compounds of formulae 
(la) and (lb) may be effected in accordance with a method 
known per se. 

Thus, the compound of formula (1a) can be prepared as 
follows: 

a) l Mole of cyanuric chloride is stirred into a mixture of 
water and ice and 2 moles of 4-aminoacetanilide are 
added thereto. Condensation is carried out stepwise 
while starting at a temperature of 0°—10° which is 
gradually increased up to 60°. After the reaction is 
complete, 2 moles of diethylarnino propylamine are 
added, and the temperature is raised to 90°—95°. When 
the third chlorine atom of the cyanuric chloride has 
been replaced, the acetyl protecting groups present are 
split 011“ by acidic saponi?cation resulting in the com 
pound of formula (la). 

The compound of formula (lb) can be prepared as fol 
lows: 

b) 2 Moles of LZdiaminopropane are stirred into a 
mixture of ice and water, and the pH of this mixture is 
adjusted at 3-5 by adding hydrochloric acid. 1 Mole of 
cyanuric chloride is then added, and the temperature is 
raised from 0° to 25°—30° within ?ve hours. Simulta 
neously, the pH of the reaction mixture is kept at 5.5 by 
the addition of dilute sodium hydroxide solution. After 
the reaction is complete, 0.9 mole of 1-amino-8-hy 
droxynaphthalene-3, 6-disulphonic acid is added. The 
mixture is heated to 80°—90° while maintaining a pH of 
2-3 by adding dilute sodium hydroxide solution. After 
one hour the reaction is completed by which the 
compound of formula (lb) is obtained. 
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When instead of using 2 moles of 1,2-dia1ninopropane in 
b), it is reacted with ?rst 1 mole of diethylamino propy 
lamine and then with 1 mole of 1,2-diaminopropane, a 
compound analogous to that of formula (1b) is obtained 
which contains two diiferent amino groups on the triazinyl 
rmg. 

EXAMPLES 2 to 12 

By analogy with the method described in Example 1 using 
appropriate starting compounds, further compounds of for 
mula I can be prepared. They correspond to fonnula (A) 

X1 

N / N 

R1 )\ k 
X2 N NH OH 

H N =N NH 

3 

SO3H 
4 

SO3H 
2 

in which the symbols are as de?ned in the following Table 

l. 

The paper dyeings obtained with the dyes of Examples 2 
to 12 are reddish blue and show good light- and wet-fastness 

properties. 
In the Tables 1 and 2 below, the following radicals are 

used as a signi?cance for X1 to X5: 

12 

TABLE 1 

Compounds of formula (A) 

5 position 
Ex. No. of 8031-] R1 X1 X2 X5 

2 3 H B1 B1 A2 
3 4 H B1 B1 A1 
4 3 H B1 A1 A1 

10 5 3 H B; B2 A1 
6 3 H B2 B2 A2 

(A) 

N 

Y Y 
N N 
\ 

X5 

TABLE l-continued 

Compounds of formula (A) 
30 

position 
Ex, No. of 5031-1 Rl X1 X2 X5 

7 3 H B1 B2 A1 
8 3 H A1 B2 A1 

35 9 4 CH3 B1 B1 A1 
10 3 “ B1 B1 A1 
11 3 OCH3 B2 B2 A2 
12 3 " A3 B1 A4 

40 

EXAMPLE 13 

0.01 Mole of cyanuric chloride is reacted at 0°~50° with 

45 0.01 mole of the compound of formula (13a) 

(1321) 

N / N 

MH§ A umcmcugcu; N NH 0H 

60 and then at 40°~60° with 0.01 mole of the compound of 
formula (13b) 
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Finally, the resultant condensation product is reacted with 
dicthylamino propylamine at 95°. The dyestu?’ thus obtained 
has the ‘formula (13c) 

SOQH SOSH 

N / N 

and dyes paper a reddish blue shade. These paper dyeings show good 
light- and wet-fastness properties. 

EXAMPLES 14 to 23 

By analogy with the method described in Example 13 
using appropriate starting materials, further compounds of 
formula I can be prepared which are listed in the following 
Table 2. They correspond to formula (B) 

X1 X3 (B) 

N N 

N A N 
on | OH NH N X4 

N *1... M 

k k 
X2 N NH 

S03H S03H 5031-1 8031-1 

in which the symbols are as de?ned in Table 2 below. 
The paper dyeings obtained with the compounds of 

Examples 14 to 23 show a blue shade and have good fastness 
properties. 
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TABLE 2 

Compounds of formula (B) 

EX. No. x, X2 x, x, x5 

14 B, B, A, B, A, 
15 B2 B, 132 B, A, 
16 B, B, B, B2 A1 
17 B, A, A, A1 A, 
18 B, A, A, A, A, 
19 B, 132 A, A, A, 
20 13, B, B2 132 A, 
21 B, B, A, A1 A, 
22 B, B2 A2 A2 A2 
23 B, B, A3 151 A3 

EXAMPLE 24 

33.8 Parts of cyanuric chloride are stirred into a mixture 
of 150 parts of ice and 150 parts of water. Then 849 parts by 
volume of an aqueous hydrochloric solution containing 60.6 
parts of the compound of formula (24a) 

N i 
NH<</ N 

are added thereto within 20 minutes at a pH of 4°—5 and at 
a temperature of 5°-150. When the condensation reaction 
has ?nished, 55 parts of 4-aminoacetanilide are added. The 
reaction mixture is heated to 95° and is kept at this tem 
perature for two to three hours. During the reaction, a pH of 
3.5 is maintained by adding sodium hydroxide solution. 
After this time less than 5% of the starting amount of 
4-aminoacetanilide is detectable. Subsequently, 200 parts by 
volume of 30% hydrochloric acid solution are added, and 
stirring is effected for ten hours at 80°. By this treatment the 
acetyl protecting groups have been split o?’. The resultant 
solution is cooled to room temperature and then ?ltered 
clear. 1800 Parts by volume of a hydrochloric solution are 
obtained which contain 106 parts of the compound of 
formula (24b) 

216 Parts by volume of the above solution to which ice 

has been added, are tetrazotised with 11 parts by volume of 

4N sodium nitrite solution. Then 12 parts of the compound 

(24a) 

1% 
NR4 

N4 

20 

25 

35 

40 

N 

. 16 

of formula (1b) are added, and coupling is effected by 
adjusting to a pH of 6 ?rst by the addition of sodium 

carbonate, and then to a clearly alkaline pH by adding 
sodium hydroxide solution. A dyestulf suspension is 
obtained which is ?ltered and washed with water. After 

drying 47 parts of a dark powder containing 31 parts of the 
dyestuff of formula (24c) 

(24b) 
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HN 
NI-IZCH(CH3)CHZNH 

N N 
/ 

N Meow ‘N 
NHZCH(CH3)CH2NH 

HN 

are obtained. The dyestuff is well soluble in water when an 
acid, such as formic acid, acetic acid or lactic acid, is 
present, and dyes paper a reddish blue shade. These paper 
dyeings are perfect with respect to back-water colouration 
and wet fastness properties. 
The compound of formula (24a) can be prepared as 

follows: 

Moles of 1,2»diaminopropane are stirred in ice and water, 
and the resulting mixture is adjusted to a pH of 3-5 by 
adding hydrochloric acid solution. 1 Mole of cyanuric 
chloride is added thereto, and stirring is effected for ?ve 
hours at a pH of 5.5. Subsequently, 1 mole of 4-ami 
noacetanilide is added and the temperature is raised to 
70°, whilst maintaining a pH of 3—3.5 by adding dilute 
sodium hydroxide solution. After condensation has 
?nished, 500 parts by volume of 30% hydrochloric acid 
solution are added, and the reaction mixture is stirred 
for a further time at 70°—75°. After two hours saponi 
?cation is complete. 

By a manner analogous to that described in Example 1, 
the dyestu?fs of Examples 2 to 24 can also be converted into 
liquid stable and ready to use dye solutions when adding the 
appropriate amount of water and formic acid to each dye 
stuff. 

Instead of using formic acid, any other organic acid such 
as lactic-, acetic- and methoxy acetic-acid or a mixture 
thereof including formic acid, can be used to form an acid 
addition salt of each dyestu?" which is well soluble in water. 
Examples of suitable applications for the deyestu?‘s here 

inbefore described which are used as acid addition salt in 
solid form or as a liquid-aqueous ready to use dyeing 
preparation, are illustrated in the following Application 
Examples A to E. 

Application Example A 

70 Parts of chemically bleached sulphite cellulose of 
pinewood and 30 parts of chemically bleached sulphite 
cellulose of birchwood are ground in a hollander in 2000 
parts of water. 0.2 Part of the dyestu?" of Example 1 (in acid 
addition salt form) are sprinkled into this mass, or 2.0 parts 
of the liquid dye preparation according to Example 1 are 
added. After mixing for 20 minutes, paper is produced 
therefrom. The absorbent paper thus obtained is dyed red 
dish blue. The waste water is practically colourless. 

Application Example B 

0.3 Part of the dyestuff powder of Example 1 (in acid 
addition salt form) is dissolved in 100 parts of hot water and 
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NHCH2CH(CH3)NH2 (24c) 

/ N 

NIN 

H033 SO3H 

H038 50311 

N: 

HNY 
N 

cooled to room temperature. The solution is added to 100 
parts of chemically bleached sulphite cellulose which have 
been ground in a hollander in 2000 parts of water. After 
thorough mixing for 15 minutes, sizing takes place in the 
usual way with rosin size and aluminium sulphate. Paper 
which is produced from this material has a reddish blue 
shade and exhibits good properties with respect to waste 
water colouration as well as light~ and wet fastnesses. 

Application Example C 

An absorbent length of unsized paper is drawn through a 
dyestuif solution of the following composition at 40°—50°: 

0.3 part of the dyestuff of Example 1 (as acid addition salt) 
or 3 parts of the liquid dye preparation according to 
Example 1, 

0.5 part of starch, and 
99.2 parts (96.5 parts) of water. 

The excess dye liquor is squeezed out through two rollers. 
The dried length of paper is dyed reddish blue. 

Similarly, the dyestuffs of Examples 2 to 24 or a liquid» 
aqueous dyeing preparation thereof may be used to dye 
paper in accordance with the method described in Applica 
tion Examples A to C. The paper dyeings thus obtained have 
a blue shade and show good general fastness properties. 

Application Example D 

0.2 Part of the dyestu? of Example 1 in acid addition salt 
form is dissolved at 40° in 4000 parts of dernineralised 
water. 100 Parts of pre-moistened cotton fabric are added to 
the bath which is heated to boiling temperature over the 
course of 30 minutes. The bath is kept at the boil for one 
hour, and the water that evaporates is continuously replaced. 
The dyed fabric is then removed from the liquor, rinsed with 
water and dried. The dyestuff absorbs practically quantita 
tively onto the ?bres; the dyebath is approximately colour 
less. A reddish blue cotton dyeing is obtained which show 
good 1ight~ and wet-fastness properties. 

Similarly, the dyestu?‘s of Examples 2 to 24 may be 
employed to dye cotton in accordance with the method 
described in Application Example D. 

Application Example E 

100 Parts of freshly tanned and neutralised chrome grain 
leather are drummed for 30 minutes in a vat containing a dye 
liquor of 250 parts of water at 55° and 0.5 part of the dyestuff 
of Example 1 in acid addition salt form, and are treated in 
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the same bath for a further 30 minutes with 2 parts of an 

anionic fat liquor based on sulphonated train oil. The leath 

ers are dried and ?nished in the usual way. An evenly dyed 

leather in a reddish blue shade is obtained. 

Similarly, the dyestulfs of Examples 2 to 24 can be used 

to dye leather in accordance with the above method. 

Further low-a?inity, vegetable-retanned leathers may 
similarly be dyed according to known methods. 
What is claimed is: 

1. A compound of formula I 

X1 I 

N )\ N 

l 

XZA N AN“ OH 
H N: 

3 

SO3H 
4 

5031-1 

Xs 

R] N 2\ N R3 

| 

=N N *NH N: 

R; R4 

X3 

N 4 N 

| 

01-! m-i/K N *x; 
:N H 

3 

5031-1 

5031-1 

which is in an internal and/or external salt form, in which 

each of R1 to R4 is independently hydrogen, halogen, 
hydroxy, C1_4alkyl, C1_4alkoxy, —NHCOC1_4alkyl 
or—NHCONH2, 

each of X1 to X4 is independently an aliphatic, 
cycloaliphatic or heterocyclic amino group containing 
at least two nitrogen atoms, with the proviso that each 

of these amino groups bears a protonatable nitrogen 

atom or quaternary ammonium ion, and at least one of 

these amino groups bears a primary amino group, and 

Xsis an aliphatic, cycloaliphatic or heterocyclic amino 
group containing at least two nitrogen atoms one of 

which is a protonatable nitrogen atom or quaternary 

ammonium ion, or an aromatic diarnino group of which 

the terminal amino group is substituted by 
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in which each X6 and X7 is independently an aliphatic, 
cycloaliphatic or heterocyclic amino group which con 
tains at least two nitrogen atoms one of which is a 
protonatable nitrogen atom or a quaternary ammonium 
ion, with the proviso that the sum of the protonatable 
amino groups and quaternary ammonium groups 
present in X1 to X5 exceeds the number of the sulpho 
groups by at least one and further with the proviso that 
at least two of X1 to X4 contain a primary amino group. 

2. A compound according to claim 1, in which the 
substituents of the phenyl rings R1 and R2 as well as R3 and 
R4 are in a para-position to each other according to the 
formula 

in which each R1 and R3 is R1,, and R30, where each RM and 
R3“ is independently hydrogen, methyl, methoxy, —NH 
COCH3 or —NHCONHZ, and each R2 and R4 is R2,, and 
R4," where each R2,, and R4,, is independently hydrogen, 
methyl or methoxy. 

3. A compound according to claim 2, in which each R2 
and R3 is independently hydrogen, methyl or methoxy, and 
R2 and R4 are both hydrogen. 

4. A compound according to claim 1, in which each X1 to 
X7 is independently a radical 

in which 

R5 is hydrogen or CMalkyl, 
Q is C2_6alkylene, C3_6alkylene substituted by one or two 

hydroxy groups, or C4_6all(ylene which is interrupted 
by ——_O—, —S— or —N(R5) ——, and 

Z is —NR6R7 or —EBNR8R9R1o in which each R6 and R7 
is independently hydrogen; C1_6alkyl; C2_6alkyl mono 
substituted by hydroxy, C1_4alkoxy or cyano; phenyl; 
phenyl substituted by one to three substituents selected 
from halogen, CMalkyl and C1_4alkoxy; phenyl(C1_ 
4alkyl); phenyl(C1_4alkyl) the phenyl ring of which is 
substituted by one to three substituents selected from 
halogen, CMalkyl and CMalkoxy; C5_6cycloalkyl or 
C5_6cycloalkyl substituted by one to three CMalkyl 
groups; or 

—NR6R7 forms a pyrrolidine- , piperidine- or morpholine 
ring or a ring 



in which R11 is hydrogen, CMalkyl or C2_4alkyl mono~ in which 
substituted by hydroxy or amino, Qb is _(CH2)n_~, 

each R8 and R9 is independently C1_6a1kyl; C2_6alky1 
monosubstituted by hydroxy, C1_4alkoxy or cyano; 10 _*CH2(|:H— 
phenyl; phenyl substituted by one to three substituents CH3 
selected from halogen, CMalkyl and CMalkoxy; phe 
nyl(C1_4alkyl); phenyl(C1_4alkyl) the phenyl ring of 
which is substituted by one to three substituents 
selected from halogen, C1_4alkyl and CMalkoxy; 15 

or ~(CH2)2—NH—(CH2)2—, wherein n is 2 or 3 and 
the marked carbon atom is attached to —NH—; and 

C5_6cycloalkyl or C5_6cycloalkyl substituted by one to Zn is —NR6bR7b or —€5NRsaR9nR1om wherein Rab and 
three C1_4alkyl groups, and R10 is C1_4alkyl or benzyl, R71; are the same and are hydrogen, m?hyi, ethyl 01' 
or 2-hydroxyethyl, or 

—€BNR8R9R10 forms a ring —NR6bR7b is piperidino, morpholino or 
20 

—‘;N or —7N U '_N N_Rii'i 
R10 R10 \—/ \__/ 

25 
in which U is ——CH2-, _0_ or -—N(Rn)—, or a with Rna being hydrogen, methyl, zmdwxyethyl or 
pyridiniurn group which is unsubstituted or substituted 2-amin0ethy1; R8,, and Rea are the $31116 and are methyl 
by one or two methyl groups, ' or ethyl, and R10“ is methyl, ethyl or benzyl, or 

with the proviso that the positive charge of each _®NR_saR9nR1on is '‘i Pyi'idihiiim group which is 
__@NR8R9R10 is independently balanced by the nega_ 30 unsubstituted or substituted by one or two methyl 
tive charge of S036 in the compounds of formula I to groups, and 
form an internal salt, or by An@ which is an external Xsb is —-NH—(CH2)n—Zb' wherein nis 20r 3 and Z1,‘ has 
non~chromophoric anion, and one of the signi?cances of 2,, above but independent 

R12 is Cmalkyl monosubstituted by amino or hydroxy. thereof, with the exception of “W2; 
5. A compound according to claim 4, in which each X1 to 35 with the proviso that 

X4 is Xn, to X“, where each Xld to XM is independently (i) at least two of Xn, to X4,7 are independently 
*NH—(CH2)n_NR6dR7w ' /—\ i 

l \ _ ~~NHCH¢CHNH2 01' —N N-CHgCHzNHz, 

—NHcH2lc1-iNHZ or -—-N N-—CHZCHZNHZ, 4° (LE3 \ / 
CH3 \_/ 

and 
and X5 is X56, where X56 is independently —NH—— (ii) the positive charge of each ——€BNR8,,R9aR1oa is 
(CH2)nNR6dR-,d, in which n is 2 or 3, and both RM and R7,, 45 independently balanced by the negative charge of 
are the same and are methyl or ethyl. SO36 in a compound of formula Ia to form an 

6. A compound according to claim 1, which corresponds internal salt, or by An@ which is an external non~ 
to formula Ia chromophoric anion. 

Xlb X3b Ia 
X5b 

/ N N)\ / N 
l Rlb / N R312 x21, N NH on 0H X4’, 

l N=N NE NH N=Nm 
SO3H SO3H 

60 

or an internal and/or external salt thereof, in which 

each Rlb and R3b is independently hydrogen, msihyi 0T 65 7. A compound according to claim 6, in which X11, to X4b 

methoxy, are X,,, to X4d, where each X1, to X4, is independently 

each of X1 ,, to X4,, is independently —NH-—Q,,Zb or —NH—(CH2),l-—NR6,,R7d, 
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in which n is 2 or 3 and R6,, and RM are the same and are 
methyl or ethyl; and X5,, is X50, where X5C is —NH— 
(CH2),,—NR6dand R”, in which 11, R6,, and RM are as 
de?ned above but independent thereof. 

8. A compound according to claim 6, in which R“, and 
R3,, are both hydrogen' 

9. A compound according to claim 1 wherein X1 and X2 
contain a primary amino group. 

10. A compound according to claim 1 wherein X3 and X4 
contain a primary amino group. 

24 
11. A compound according to claim 1 wherein X1, X2, X3 

and X4 each contain a primary amino group. 
12. A liquid-aqueous dyeing preparation stable in storage, 

containing a compound of formula I as de?ned in claim 1, 
in water-soluble salt form. 

13. A process for dyeing or printing cationically dyeable 
materials comprising applying to the material a compound 
according to claim 1 in water-soluble salt form. 

14. A process according to claim 13, wherein the dyeable 
material is a hydroxy group- or nitrogen-containing organic 
substrate. 

15. A process according to claim 14, wherein the substrate 
is paper. 


